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(54) Hybrid compressor 

(57) A hybrid compressor that is selectively driven 
by an engine (3) and a motor (4). A compression mech- 
anism (1) includes a drive shaft (16A). A clutch (2) is 
attached to the front of the compression mechanism (1), 
and the motor (4) is attached to the rear of the corrpres- 
sion mechanism (1). The motor (4) has an output shaft 



(16B) connected to the drive shaft (16A). The clutch (2) 
selectively transmits power from the engine (3) to the 
drive shaft (16A). This structure makes the hybrid com- 
pressor compact and reduces the imbalance of the load 
applied to its drive shaft (16A). 
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Description •; - ' 

BACKGROUND OF THE INVENTION - * ' ' 

[0001 ] The present invention relates to a hybrid com-* s 
pressor mainly used for vehicle air-conditioning sys- 
tems. More specifically, the present invention pertains to 
a hybrid compressor that is driven by a plurality of drive 
sources. The drive sources include an engine and an 
electric motor. ; ; , i 10 

[0002] Generally, a vehicle air-conditioning system 
includes a refrigeration circuit which includes a com- 
- pressor and an external circuit connected to the com- 
pressor. When the compressor is driven by the engine, 
refrigerant circulates in the refrigeration circuit and 75 
cools the passenger compartment Typically, the com- 
pressor is connected to a single drive source, or. the 
vehicle's engine,: tiirough an electromagnetic clutch/ 
When the cooling : capacity of the refrigeration circuit 
becomes excessive as the thermal load on the refriger- 20 
ation circuit decreases, the., electromagnetic clutch is - * ' 
turned off and the operation of the conrpressor is tem- 
porarily stopped. When the engine is stopped, the com- \ - 
pressor is not operated and the cooling function is 
stopped whether the electromagnetic clutch is turned 2s 
on or off. -t ■ , 7 ■ . - _;...-;,.] 

[0003] Japanese Unexamined- Utility Model Publica- 
tion No. 6-87678 describes a hybrid iconrpress6r#sat is c 
driven by an engine and an electric motor. When* the ^ 
engine is stopped, the compressor can be driven by ih'j 30 
motor to cool the passenger compartment • c ■ v i . 
[0004] The hybrid compressor includes a compres- 
sion mechanism having a drive shaft, an electric ;7tot;.rj r : 
and an electromagnetic clutch. The electric mctor*has^ ^ 
an output shaft joined to the drive shaft, and the cluich 35 - 
is connected to the outpu:. shaft The ertglne is con- 
nected to the output shaft through the dutch. When the 
clutch is turned oa engine power is transmitted to. tho» 1 * 
drive shaft throughtheouiput shaft, which operates'tfce. : ( 
compressor. In this: state, the output shiaft of the mator . 4C- 
rotates with the drive shaft: of the compressor The roia-^ 
tion of the output fehaft generates electromotive force in . " 
the motor, and electric power based on tfce.eie*onxK ~- 
tive force is used to charge a battery.^When the engine ** 
is stopped, the clutch is. turned off and the output shaft 45* 
(drive shaft) is disconnected from the engine, the motor, . a 
which is powered by the battery,; drives the comprasscr.. 
[0005] In the hybrid compressor 0/ the Japanese pub-.. ~: 
lication, the clutch and the motor are; both attached toe 1 " 
the front erdbaf the compression mechanism. In detaii, so 
the motor is attached to the.frcnt end :jf tfte compres- ' 
sion mechanism, 'and a -pulley is:prwided to surround -~ i> 
the electric mctor. Power.of the engine is transmitted to " 
the pulley. The clutch is located between the pulley and 
the motor. This increases the size of the mechanism, 55 
which includes the motor, the pulley, and the clutch. The 
load of this large mechanism is applied to one end of the 
drive shaft of the compression mechanism. Since the 



drive shaft is supported by bearihgs, the unbalanced 
nature of the load applied to the bearings wear? tfie, 
bearings; ~which ; hinders smooth rotation of TthG* dnve 
shaft As a /esuit, noise is produced during operation/* 
[0006] 1 In another prior art co*rp/essor, the eie&ro-^ 
magnetic dutch-is attached to the 'front end of the"c»m- r t 
pressor mechanism.'and the electric motor is located on 
'the front end of the clutch n;iechaiifs:7i?iii;othei wutdV 
• the clutch is- between tHe mctor aixl the cioffi^ressSbrr 
mechanism. However; in this dase, the dciri^ressjon 
'mechanism and the motor, which are ihd^ifendeni are 

- respectively attached to a frame in the engine compart- 
ment This compOcates the installation of the compres- 
sor. Also, ? a large space is required to acconunodate the 
compressor, since it has a large axial dimension. 1 
[0007] An objective of the present invention isto pro- 
vide a compact hybrid compressor that reduces the 
imbalance of the load applied to its drive shaft 
[0008] To achieve the above objective, the present 
invention provides a hybrid* compressor that is'seiec- 

. tively driven by an "engine arid a motor. A gas compres- 
sion mechanism ; including a drive shaft. The 
compression mechanism 1 has a first end and a second 
end The second end* is opposite to the first end. The 
motor is fixed to the second end, and the motor has an 
output shaft connected to the drive shaft A clutch is 
fixed to the first' end of the compression mechanism. 
The clutch selectively transinits power from the engine 
to thedrive.'shaft: - - ■ .-'•;.'"> *■ : 
[OOOSj O^ver aspects and advantages of the invention: 
will become apparel' frdm r ttje- foliating- description, 
taken in conjLznctioi 1 with the * accompanying drawings, 
i^Hjstrating by way of example the principles of the inven- 
tion, f ' ■ " ' ic* 1 V"\ . £„* : t, - , ''v. 

- BRIEF DESCRIPTION OF THE DRAWINGS 



i0C10J The -features of ^ine present invention that sire 
; believed to be novel are set fdrth with particularity in the 
^ippended fclaima'TheMnyention, together with objects 
'and advantages thereof, may best be understood by ref- 
. e'rence to the following description of the presently pre- 
^ fer;ed embodimanfe together with - the accompanying 
drawings in which:**- - T"* ' 1 - ' *=' 

Rg. 1 a= cross -secaonas view shewing a hybrid 
r compressor according to one 1 embediment of the 
preseni Invention; - *V— - : ' 1 '' * r : ^ 

- " y Rg.-2 is'a cross S€kitional viev/ taken on line 2 : 2 of ' 
^ Rg. 1;aniJ- v .-^ c.v •. r * ^ ^ «- v 

- > : - Rg. 3 is o'clock diagram illusta.t : rig the cbirpressor 
- ? andthecontrolisrcf Rg: !.* j * ; : * " 

[001 1 ] A hybrid compressor according to one embod- 
iment of the present invention will now be described 
with reference to Rgs. 1-3. As shown in Rgs. 1 and 3, 
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the hybrid compressor includes a compression, mecha-, , 
nism 1, grv electromagnetic clutch 2- and an electric:, 
motor 4. Tpjje^lytch 2 is attached tc the front of.tfos com?, 
pression m^anism .1, gnd-the motor 4 is attached to 
the rear of the compression mechanism 1. The dutch 2 
is attache^io a Srfve shaft 1 6A and selectively transmits 
power of an engine 3 ^Abe drive shaft 16A. The motor 
4 is powerj$>yT?q is a battery 5. 

A drive c^ij^^ pf electric power 

from the tottery Sjc* the motor 4 in accordance with . 
instructions from a controller 51*, An electric current sen- 
sor 57 detects' the value of the electric power supplied to 
themotor4. v - J. ,. . f ~ 

[0012] The compression mechanism 1 will now be 
described with reference taiRgs.^ 1 and 2, As sfiowajn 
Fig. 1 , the compression mechanism 1 t include^ a cylin- 
der block 11, a front housing : membg' 12,:gnd a rear, 
housing member 13. The front housing member 12 is 
joined to the front of the cylinder bloc^ i i , and the rear 
housing member13 is joined to the npar of the cylinder 
block 11 through a valve plate 14, A crank chamber 15 
is formed between the cylinder block ; It. and fhe front 
housing member 12. The drive shaft 16A is rotatabfy- , 
supported in the cylinder block 1 1 and the front housing r 
member 12 through bearings 17A : 17B. v ^ 3 r 
[001 3] A lug plate 1 8 is securec! to the,driye shaft 1 6A = 
in the crank chamber 15. A swash plate 19 is inclinable, 
and sfidably supported on the driye ; shaft .16A. The 
swash plate 19 is coupled to the lug plate 18 by a hinge/ 
mechanism 20. The hjrjge mechanism 20 rotates the 
swash plate 19 tqg^er with the Ijug^te t8 anctper- : 
mrts the swash plajte p incline and siide with ( respe£t to 
the drive shaft 16A. > [ V !<■;*? i*. to ^ v v " l> 

[0014] As shown in Figs. 1 and 2, cylinder bores 1 1a 
are formed in the cylinder block 11. A piston 21 is 
accommodated in each cylinder-bpre 11a and, is cou- 
pled to the swash plate 1 9 through a corresponding pair 
of shoes 22 The swash plate 1 ? converts the rotation of r 
the drive shaft 16A;into reciprocation of each, piston 2<1.,v 
[001 5] A generally, annular suctipn chamber 4 3a^s 
formed in the rear housing membar^l 3.| A: generally ; 
annular discharge chamber 13b is also formed in the c 
rear housing member 13 and surrounds -the suction 
chamber 13a. The valve plate 14 includes suction valve ; 
mechanisms 14a and discharge valve mechanisms 
14bt which jespsc^ely correspp^ 
bore 1 1a. Each suction valve 14a adifljtsrefrigerantgas } .: 
from the suction chamber to the corresponding cylinder. : 
bore 11a. Each discharge valve mechanism 14b dis- 
charges compressed refrigeranrt.gaSifrpn^ the ; cprret- 
spending cylinder bore 11a to the discharge chamber 
13tx 

[001 6] A pressurizing pas^g%23 ^i^rned jivthe. cyl- 
inder block 1 1 and the rear housing member 13 to con- 
nect the discharge chamber 13b wittf the crank 
chamber 15. A displacement control valve 24 is located 
in the pressurizing passage 23, and is attached to the 
rear housing member 13. The control valve 24 includes 
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a solenoid 24a, a spherical valve body 24b, and a valve 
hole 24c. The valve body 24b is operated by the sole- 
noid 24a and opens/closes the valve hole 24a When 
the solenoid 24a is de-excited, the valve body 24b 
opens the valve hole 24c, that is, ppens (he pressurizing 
passage 23. When the solenoid 24a is excited, the valve 
body 24b closes the valve hole 24c, that is, the valve 
body 24b closes the pressurizing passaged. 
[0017] As shown in Rg.f1, a bleed passage 26 is 
formed in the cylinder block 11 to connect the crank 
chamber 15 with the suction chamber 13a. The bleed 
passage bleeds refrigerant gas in the crank chamber 1 5 
to the suction chamber 13a so thaf *an excessive 
increase of pressure in the crank chamber 15 is cannot 
occur. , j t 

[0018] The cylinder block 1 1 includes an axial hole 
11b, through .which the drive shaft 16A passes. The 
bearing 1 7B is located in the axial hole 1 1 b;The bearing 
17B has a bearance that permits the flow.ofcthe refrig- 
erant gas. Therefore, a seal 27 is provided :in the axial 
hole 1 1 b to prevent leakage of refrigerant gas from the 
crank chamber 15 to the suction chamber 13a through 
the axial hole l ib. 

[0019] When the control valve 24 opens the pressuriz- 
ing passage 23, high-pressure refrigerant gas is drawn 
^;fcom the discharge chamber 13b to the crank chamber 
: 15 through the pressurizing passage 23, thus increas- 
ing the pressure in . the cranfcehamber 15. As a result, 
r' ttoe inclinationrof the swash plate 19 is reduced, which 
reduces thevstroke of;each piston 21 and the displace- 
ment of the compression mechanism 1 . 
[0020] A-stopper 25 is fixed to the drive shaft 16A. 
When the s^ash plate abuts against the stopper 25, the 
fswash plate- 19 is -positioned at a minimum inclination. 
The minimum mclination afhgle of the swash plate 19 is 
\i ' 3. around ten degrees with respect to a plane perpendicu- 
lar to the axis of the drive shaft 1 6A.< > 
* . [0021 ] When the control valve~24, closes the pressu- 
t; prizing passage 23, the flow, of .refrigerant: gas from the 
4<?a: > discharge chamber 13b to the . ciank chamber 15 is 
■K b stopped. Sincethe refrigerant gas in theicrank chamber 
/ r -.15 continues to flowto the suction chamber 13a through 
, L the bleed passage 26,; the pressure in the crank charr.- 
i i vber 15 decreases^ As a result, the inclination of the 
45 swash plate „1 9 and . the stroke of each piston 21 are 
E : increased, which increases the rcGsplacement of the 
:'.;c oiCompression;mecharusmrl.>When\the swash plate 19 
-x, abuts against the - Jug plate ' 1 8,r the. swash plate v1 9 
reaches its maximum incRnation. w - ; ■ i r , ^xrj-a 
5% ![0022] The electromagnetic clutch 2, will< now fe 
.^described. As shown irfrRg.ul,, the: clutch 2 includes a 
pulley 32. The/pulley^ 32 iS/rotatably;csupported by ithe 
u~;boss 12a at. the front end of the front housing member 
t 12 by a radial ball bearing 33. A belt 31 connects the 
pulley 32 to an engine 3. Power from the engine 3 is 
transmitted to the pulley 32 through the belt 31. Part of 
the pulley 32 constitutes a first clutch plate 32a. A disc- 
shaped bracket 34 is fixed to the front end of the drive 
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shaft 16A. A ring-shaded* second clutch plate 36 is ;:iC ' 
attached to the bracket 34 by a leaf spring 35. The sec- 
ond clutch plate 36 is opposed to the f irst clutch plate 
32a. A solenoid 37 is attached to the front of the front 
housing member .12 by stays 38 and is located on the 5 
opposite side of the pulley 32 from the second clutch 
plate 36. 

[0023] When the solenoid 37 is exerted, the second" 
clutch plate 36 is attracted to the solenoid 37 and con- 
tacts the first clutch 32a. Accordingly, the rotation of the 10 
pulley 32 is transmitted to the drive shaft 16A to drive 
the compression mechanism 1 through the clutch plates 
32a, 36,- the leaf spring 35, and the bracket 34. When - 
the solenoid 37 is de-excited, the second clutch plate 36 
is separated from the fret clutch plate 32a, which dis- is 
connects the transmission of power from the engine 3 to 
the drive shaft 16A. 

[0024] The electric moto; 4 will now be described. A 
motor housing 41 is joined to the rear of the rear hous- . 
ing member 13. As shown in Figs. 1 and 2, bolts 42 fas- 20 
ten together the housing members 11; 12, 13 and r the 
motor hbusing 41V The rear end of the drive shaft 16A ' 
passes through the rear housing 13 arid is located in the e *- 
motor housing 41. TTie part of ' the drive shaft 16A 
located in the motor housing 41 functions as an output 25 
shaft . 16B of the electric motor 4. The rear end of the ' 
drive shaft 16A, or the end of 'the output shaft 16B, is ' 
supported by a cylindrical boss 41a through a radial 
bearing 17C. The cylindrical boss 41 a" is formed to tlVe 
inner wall of the motor housing 41. A rotor 43 js fixed to 
the output shaft 16B. A stator coil 45 is attached the * 
inner wail of the motor housing 41 ! tc surfouhcJ theVetor 
43. . 1 - ..v . £L "^■; : ; -,if. 1 

[0025] When electric current is supplied tc ihe stater 
coil 45 from the battery 5, the output shaft 1 6B (drive 
shaft 16A) is rotated with the rotor 43;- which operates 
the compression mechanism 1. 
[0026] A through hole 1 3c tcr 'permitting the passage 
of the drive shaft r 16A is fohrted in the'<rear vvail or the ' sr 
rear housing menriber 13. The through hoie iSc oDn- l 40 
nects the suction chamber 13a to ah inner space 44 erf V ' • 
the motor housing 41 . Ah inlet is termed in tha;rear wall ? 
of the motor housing 41 and connects an external circuit * 
60 to the inner space 44. An outiet 13d Es formed in a ; v 
peripheral portion of the rear housing^ 3 and ; connects "''is 1 
the external circuit 60 to the discharge chamba*' iSbr- : 
Refrigerant gas is supplied from ttfe external circuii SO ? - 1 
to the suction chamber 13a through' the inlet WIS, "the* ' 
inner space 44;* and tiiie through hole 1 3c. Coripressed r - 
refrigerant gas is discharged frcfrn the discharge charri- sc 
ber 1 3b totihe eicternal circuit 66'tfiroiigft the outfet 13d. 
[0027] The ^ern^ drcuit lSO ^ ^e c»npressor 1 
constitute a refrigeration circuit for vehicle air condition- 
ing. The external circuit 60 includes a condenser 61 , an 
expansion valve 62, and an evaporator 63. A tempera- ss 
ture sensor 56 detects temperature at the outlet of the 
evaporator 63 and outputs signals indicating the detec- 
tion result to the controller 51. The temperature at the 



outlet ofthe evaporator 63 reflects a thermal load on the ^ 
refrigeratticncircLiit' ' ' - j • ! . ' - - v ' r 
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[0028] * As' shown in.Rg. 3, 'the controller.51 ,^ich js 
a computer, includes a central |^pc^ng u uhit.(CPU^ ; 52 „ : 
for various c»np*ut^pns,. a reacj "only memory.(TOMjT , 
53 for storing progr^ro! and a r^qi^.access memory^ 
(RAM) 54 for temporary 
tfon signals from the tem^ 

electric current sensor ^eji^ 52 J",! 

through an input interface 55, the CPU'52 emulates ~ 
the thermal load on the refrigeration circuit based on the 
temperature at the outlet of the evaporator 63 detected 
by the temperature sensor 56. The CPU 52 -caicuiates ! - 
torque of the motor f based on the value of 'electric "cur- 
rent supply to the mdtor4, which is' detected by the elec- 
tric cunent sensor 57. Also, the CPU 52 controls the 
solenoid 37 of the'' eieclrdrhagnetic .dutch 2, the sole- 
noid 24a of the control valve 24, aind" the' drive bircuit 7 
by way of the output interface 58; ^ ' 1 

[0029] A method for a^oiiing ; the hybrid compressor 
will now be described; When the engine is running, the 
controller 51 engages the clutch 2 and instructs the 
drive circuit 7 to stop the supply of electric current frorji 
the battery to the i motor ^;Accordir^ly, the engine 3 
drives the compression mechanism 1. ' * 
[0030] While the compression mechanism 1 is driven 
by the engine 3? the 'cohtirolier 51 otfttrbls the/control 
valve 24 in accordance with f the 1 temjpjeiatuTe detected 
by the sensor 56 at.^the <xjtiet of the evaporator 63, or 
the thermal load oft the refrigeration circuit When the 
thermal Ic^d is^abov^ 

trdler 51 judges thai the cooling capacity ofthe refriger- 
ation circuit k insufficient; Thea the cohtfoiieSr 51 cfdseis J * 
the control vaive 24 by" feeding electric current to the 
solenoid 24a. r Abcordingiy 1 ' the supply of refrigerant gas 
■from the di^Wge J ^ahrd>er 13b i to (the trankt^arter ; ^ 
•''IS throughrthe pressurizing passage 23 is stopped, : .* 
- which reduces the pressure irrthe crank ^amber.15.; 
As a result, the inclination' of the swash plate 19 
inCTekSesl^wiiich incr^^%b v dsfrfa!cement of the 
r compression m^iahism i: - ' '"- " / /. S 

[0031 ] \tfheri the tHermai load on the refrigeratioh cir- * 
1 curt is below the predetermined value, the controller 51 
judges thai the cooling capacity of trie refrigeration cir- ' 1 
cuit is^excessi ve : arid opens the conird visilye 24 by stop- - ' 
f ping the "supply of electric* curtenL* -AccordiriQly; 
*" refrigeranfgks is stipp^ied friirh the i discharge' chamber 
r 13b to the ^rank drianrber : \5 triroJgh ^e'pres^rizing 1 
pl^sage 23; whlc^ ;inaeases;the pressure in tiie crank '- . 
"chamber iS.-As^a ^resultl ihet; Endbnaiioli bf ^4 swash 
plate 19 decreases', which decreases the displacement / 
bf the compression mechanism *!. _ f , . ^ f 

[0032] AllerhatiVely, tiVebo^iieFrntay p^rti~di$- . 
cycle control to control the electric current supplied to "~ 
the control valve 24 in accordance with the thermal load 
on the refrigeration circuit By changing the duty cycle, 
the excitation time of the control valve 24 to the de-exci- 
tation time is changed. In other words, the ratio of cfos- 
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ing time of the pressurizing passage 23 to the opening 
time is changed, which adjusts the flow rate of refriger- 
ant gas (n the pressurizing passage. In this way, the 
indination-pHhjB Stf/a^i plate 19 is adjusted v fe an arbi- 
trary inclination between the .'minimum jncliriatibn and 
the maxkrwm inclination. ' A^itJihgly, the displacement 
of the (»mpre^ion m^ahism 1 is gristed to afn arbi- 



trary displabe^ displacement 
and the itfinim^ with' the 



thermal toad of th£ 




tid^circuit. 
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[0033] ^Wheri^ 

mechanism ijs driven by the engine 3, the output shaft 
~16B of the mptor 4 rptertes with the rotor 43: The rotation- 
of the roto; 43 generates electromotive force .in the. sta- 
tor coil 45, and electric pow^based pn. the^ectrobo- 
tive force charges.the battery. 5. " * J T V 
[0034] When the engine^ is stopped th^ CQritnoller 51 
turns off the dutch 2 and se^raltes!the.drive*shaft 16A 
of the compression mechanism^ fr6m r the engine 3. 
Simultaneously, the controller 51 qonfrols ^e 
curt 7 to supply electric current from the battery 5 to the 
motor 4. Therefore, the output shaft 16B of the rnotor 4 
rotates and drives the conpression niechanisiti, . 
[0035] When the compression mechanism l is driven 
by the engine 3, the engine speed cannot be varied for 
the sake of the refrigeration ^circuit. Jherefore^tKe dis- 
placement off. the cpmpressor r mechapisrh, or the cqoi- (>: 
ing capacity of the refrigeration piricuit, is adjusted by" 
controlling the inclination pf ihe ^sh pjate l S. in.coiv \ 
trast, when the compression m^japi^m l is driven t>y r . 
" the motor 4, the cooling c^cr]y^ fti^ ";^q'g^tiOT a>r : 
curt is adjusjecl by. cantr^ of , the . 

swash plate tb ancJ the ration s^eeii of 'the ippter^. / 
[0036] That is, trjte control^ 51 adjusjsjtie inclind:ien ' 
of the swash P^te 19 e^ tj^ Votatior) speed of the [ 
motor 4 by poritfolfihg \ ^pori^biy^^4 aodfya drive ^ 
circuit 7 so that the c»r^ession rn^hanlsrifi 1 and .the . , 
motor 4 are. foost ^iae^y j^ra^^ 
required cooling [capacity. During this ^ ^djus^ent, the 
controller 51 considers pot only .the detection sighai v of / 
the temperature sensor §6 (thermal load ori the refriger^ 
ation circuit) but aj^so the torque of the motor an^J other 
conditions. A$ a resgit the/pr^ 
ciently and avoids excessive loadr^ the rnotor 4 while ; 
minimizing the ppwer consumption of fte rk)tpr ( 4. ?i J ! 
[0037] When the engine.3. is restarted,' the controller 
51 turns ori ; Jheciutch2a^ 

to stop the supply of ^lectriq current 'to.ihe motor ] 
Accordingly, tfte ^er^tioh .of ft c 
nism 1 is resterl<kJ ^ole^iWe ancJ ^tt'a. fciatteiy ;ls " .* 
charged again by ^ } - t 
the motor 4. — - "~^~ tr ^ .'^'r.fj 
[0038] The jllustrgted hytykk<^ 
lowing advantages. / v ."'J " ! .^.~V - . 

(1) The clutch 2 is attached to the front encf of the 
conpression mechanism 1, and the motor 4 is 
attached to the rear end of the conpression rnech- 
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anism 1. Accordingly, unlike the prior art compres- 
sor, the -load ipplied to the drive shaft ASA of the 
conpression mechanism 1 is, more balanced. 
Accordingly, i wear of the bearings 17 A, 17B, 17C 
and vibration resulting from the. wear are prevented, 
which suppresses noise. Also, the structure of the 
compressor is simplified and the size of the com- 
pressor is reduced. The compressor is installed in 
the engine compartment as, simply as a typical 
compressor that does not .have a motor 4. 

(2) Theputput shaft 16B-of the motor 4 forms part 
of the driver shaft 1gA of the compression mecha- 
nism 1 . This reduces the number of parts and facil- 
itates; manufacturing and installation, of the 
compressor. . . ^ ; 

(3) The inner space 4. of the mofor <4, functions as a 
passage- for , introducing refrigerant gps from the 
-external circuit 30:to the syction chamber 13a. The 
refrigerant gas from the external circuit 30 has a rel- 
atively low tenperature, and . the refrigerart gas 
passing through the inner space prevents exces-. 
sive beating of the motor 4. 

(4) the rear wall of the rear housing member 13 of 
the compression rpechanjsm 1 also serves as the 
front wall of the rnotor housing 41. This reduces the 
weigthtof the compressor. 

(5) T^;housing ; members 11, 127l 3 (l and the motor 
housing 41 are fastened integrally by the bolts 42. 
This simplifies the structure of the compressor 
housingand facilitates installation. 

. [0039] The present invention can be further varied as 
' follows* f f^;- . ■■ " i 

[0040] The middle baring 1 7B<rf the drive shaft 1 6A 
/nay be orrittqdj, and only the ends of the drive shaft 1 6A 
may fe»e supported by the two things, 17A, r17C. This 
also simplifies th$ compressor. 0 :c ; » y . 0 
: ;rlOQ41] lo-ttM/eirtxrim^ 1, .the output shaft ; 
rite of the-motcr 4 forms part pf the drive shaft J6A of 
- the compression, ^mechanis^i /I. Hqyvever, . tt)e. output 
: ishaft 16B may be an independent part and may be cou- 
^pled to the<^ive^aft,16Aby ; accipJ^ ; - : h 
[0042] In me em^iment of Fig. 1, refrigerant gas is 
drawn from fhejexterp^l circuit, 6Q : to the suction eham- 
; bjK" 13a through -the rimer, space;44 of L thermptor : 4. 
.Instead, ar>j'nlet from.tihje external drpurt SO ih;the suc- 
: : ttop chamber^ 13a mayrbe torm^ to the . 
r :m§mber ^bypassing this rinterna^cpace^ r : 44 of : the 
: mptor 4. r 
[0043] In the compressor of Fig, 1 , the displacement 
of the compressor is varied by varying the stroke of the 
pistons 21. according to the inclination angle of the 
swash plate 19. However, the present invention may be 
embodied in other types of compressors, such as, fixed 
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displacement piston type compressors, variable dis- 
placement vane type compressors or variable displace- 
ment scroll type compressors. 
[0044] It should be apparent to those skilled in the art 
that the present invention may be embodied in many 
other specific forms without departing from the spirit or 
scope of the invention. Therefore, the present examples 
and embodiments are to be considered as illustrative 
and not restrictive and the Invention is not to be limited, 
to the details given herein, but may be modified within 
the scope and equivalence of the appended claims. 
[0045] A hybrid compressor that is selectively driven 
"by an engine (3) and a motor (4): A compression mech- 
anism (1) includes a drive shaft (16A). A clutch (2) is 
attached to the front of the compression mechanism (1), 
and the motor (4) is attached to the rear of the compres- 
sion mechanism (1); The motor (4) has; an output shaft' 
(16B) connected to "the drive shaft (16A). The clutch (2) 
selectively transmits power from the engine (3) to the 
drive shaft (16A). This structure makes the hybrid com-: 
pressor compact and reduces the imbalance of the load 
applied to its drive shaft (16A). 

Claims ■•. \,- i 

1 . A hybrid compressor that is selectively driven.by an i 
engine (3) and a motor (4), the hybrid compressor 
being characterized by: ; - ~ ; * . 



a gas compression mechanism (1) inciudinga 
drive shaft (16A), wherein the compression 
mechanism (1) has a first end and a second ' 
end, wherein the second end is opposite tothe /\ 
first end, wherein the motor (4) isJixed to'vthe 
second end, and the motor (4) has an output 
shaft connected to the drive shaft (1 6A); and * 
a clutch (2) fixed to the first end of the compres- 
sion mechanism i(1), wherein the dutch |(2) 
selectively transmits power from the engine to 
the drive shaft (1 6A). 



which is connected with the external circuit (60), 
wherein refrigerant gas is directed to the suction 
chamber (8) through the inner space (44) from the 
external circuit (60). 

5. The hybrid compressor according to any ; one of 
claims 1 -4, characterised in that the .impression 
mechanism (1) includes a "hbusing (13), wherein 
the motor (4) includes a housing (13) Jiaving an 
10 opening, wherein the housing ( 13) of the 'motor (4) 
is fixed to the housing (13) of the compression 
mechanism (1) such that the housing (13) of the 
compressipn mechanism (1) closes the opening: 

' : \.r"t ■* 5 v- '7 : 
15 y ~G.~ The hybrid corrpressor according to any one of 

cf aims 1-5, characterized in trtat the compression 

mechanism (1 ) and the motor (4) are held together 

by a bolt (42)! ' , — ; - \ * \ 

I ' ' ' ■ \ ■ ' x ^ : 

20 7. The hybrid compressor adxsfding any one of claims 
] ; 1-4, characterized in that the compressicn mecha- 
nism (1) comprises; v 

' ;j , - , * | y t J • : ? * - 

\ 1 a housing (13) tor Supporting the drive shaft 
25 - . (1 6A) and for defining a crank chamber (1 5), 
v < j a swash plate (19) supported by the drive shaft 

> - \ x } ; (16A) in the crank chamber (1^, 
< ' a piston (21) | connected to the swash plate 

7 wherein the piston (2 1)" is reciprocated by 

30 \ ~ z[-^\m ; 
) /' * t\ > r an adjustment -mediahi^ ^ adjusting the 
ti . : i~~ pressure! ijjjthe crank chamber (15), wherein 
; f |.* the inclination of the swash plate (19) varies 
\ \ according to' the pressure m tfie crank chamber 
] (1 5); and the swash plate (19) varies the stroke 
^ of the -piston (2l)v according to the inclination 
(such that the awash plate (19) varies the dis- 
^ uplacemei it of th& cbrrpYefcsibn mechanism (1). 



35 



The hybrid compressor according to claim 1 i char? \ 
acterized in that the drive shaft (16A) extends from 
the second end of the compression mechanism (1) , 
such that the drive shaft (16A) serves as the output 
shaft of the motor (4). \ [ \ .;;"<' 

The hybrid compressor according to claim 2, char- 
acterized in that eachjof the compression macha-; 
nism (1) and the motor- (4) includes a-bearing 
(17A.17B.17C) that rotatably supports ttie drrvo 
shaft (16A). ; ' ^ ■ 
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8. ^ 'The hybrid compressor according to claim 7, char- 
' acterized in that the hybrid compressor includes a 
: . : v conir6lier (51), which controls the adjustment 
mechanism and the r motor (4), wherein the control- 
. lor (51) controls the adjustment sijechanism to con- 
v'v^tr&'.; the d:^iacement Jof .tfie compression 
'I j ifi^ariisrrv(1)^ the compression mechanism (1) is 
v ^ - driven by the engine (3), ahd Wherein the controller 
■ - -(51) controls therctatfotfspeed 6f the motor (4) and 
) ihe .adjustment m^»anisrri.tb conirol the displace- 
, % ; i ment of .the ^mprefesien melanism (1) if the com- 
, " , pressioni mec!i£riisiTi (i) is driv^i by the motor (4). 



The hybrid compressor according to any one of 
claims 1-3, characterized in that the compression 
mechanism (1) has a suction chamber, which 
receives refrigerant gas from an external circuit 
(60), wherein the motor (4) has an inner space (44), 
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